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$ UHDOWLPH %PRGH XOWUDVRXQG JXLGDQFH PHWKRG VXLWDEOH IRU WUDFNLQJ RI WKH DEGRPLQDO RUJDQ PRWLRQ LQ ' ZDV
HVWDEOLVKHG DQG WHVWHG )RU WKH VHWXS WKH SKDQWRPV PLPLFNLQJ PRYLQJ RUJDQV DUH FDUHIXOO\ SUHSDUHG ZLWK DJDU
VXUURXQGLQJ URXQGVKDSHG HJJZKLWH DV WKH WDUJHW RI IRFXVHG XOWUDVRXQG DEODWLRQ3K\VLRORJLFDO SKDQWRPV DQG DQLPDO
WLVVXHVDUHGULYHQPRYLQJUHFLSURFDOO\DORQJWKHPDLQD[LDOGLUHFWLRQRIWKHXOWUDVRXQGLPDJHSUREHZLWKVOLJKWO\PRWLRQ
SHUSHQGLFXODU WR WKH D[LDO GLUHFWLRQ 7KHPRYLQJ VSHHG DQG UDQJH FRXOG EH DGMXVWHG E\ FRQWUROOLQJ WKH LQIODWLRQ DQG
GHIODWLRQVSHHGDQGDPRXQWRIWKHEDOORRQGULYHQE\DPHGLFDOYHQWLODWRU$'2)URERWLFDUPZDVXVHGWRSRVLWLRQWKH
IRFXVHG XOWUDVRXQG WUDQVGXFHU 7KH RYHUDOO V\VWHPZDV WU\LQJ WR HVWLPDWH WR VLPXODWH WKH DFWXDOPRYHPHQW FDXVHG E\
KXPDQ UHVSLUDWLRQ+,)8DEODWLRQ H[SHULPHQWV XVLQJSKDQWRPVDQG DQLPDO RUJDQVZHUH FRQGXFWHG WR WHVW WKH WUDFNLQJ
HIIHFW8OWUDVRXQGVWUDLQHODVWRJUDSK\ZDVXVHGWRSRVWHVWLPDWHWKHHIILFLHQF\RIWKHWUDFNLQJDOJRULWKPVDQGV\VWHP,Q
PRYLQJ VWDWH WKH D[LDO VL]HRI WKH OHVLRQ SHUSHQGLFXODU WR WKHPRYHPHQW GLUHFWLRQ DUH DYHUDJHO\PPZKLFK LV RQH
WKLUGODUJHU WKDQ WKH OHVLRQJRWZKHQWKH WDUJHWZDVQRWPRYLQJ7KLVSUHVHQWV WKHSRVVLELOLW\RIGHYHORSLQJD ORZFRVW
UHDOWLPHPHWKRGRIWUDFNLQJRUJDQPRWLRQGXULQJ+,)8WUHDWPHQWLQOLYHURUNLGQH\
I. INTRODUCTION
7KHUHDUHVHYHUDO OLPLWDWLRQV IRUKLJK LQWHQVLW\ IRFXVHGXOWUDVRXQG+,)8 WUHDWPHQW)LUVWO\8OWUDVRXQGEHDP
FDQ¶WSURSDJDWHWKURXJKRUJDQVZKLFKDUHILOOHGZLWKDLUVXFKDVOXQJRUERZHO6HFRQGO\REVWUXFWLRQVVXFKDVERQH
FDQ DEVRUE RU UHIOHFW WKH XOWUDVRXQG EHDP ZKLFK PD\ FDXVH GDPDJH WR VXUURXQGLQJ KHDOWK\ WLVVXH 7KLUGO\
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%DVHG RQ SUHYLRXV XOWUDVRXQG LPDJHJXLGHG )86 WUDFNLQJ V\VWHP LQ WKLV SDSHU D GHGLFDWHG GHVLJQHG
UHVSLUDWRU\PRWLRQPRGDOZDVEXLOWWRSURYLGHDFLUFXPVWDQFHZKLFKLVPRUHFORVHWRWKHPRWLRQFDXVHGE\KXPDQ














9LVFRXV IOXLG 3RO\DFU\OLF DFLG VROXWLRQ PLPLFNLQJ WKH IOXLG HQYLURQPHQW LQVLGH KXPDQ ERG\ 3OH[LJODV LV
VHOHFWHGDVEDVLFPDWHULDOEHFDXVHRILWVWUDQVSDUHQF\EXWRWKHUV\QWKHWLFPDWHULDOZRXOGDOVREHDGHTXDWH
$OHDNSURRIER[FRQWDLQLQJWKHLQGLYLGXDOFRPSRQHQWV




SKDQWRP DQG SXVKHG WKH SKDQWRP IRUZDUG:KHQ WKH EDOORRQ GHIODWHG WKH EDFNIORZ RI OLTXLG ZRXOG EULQJ WKH
SKDQWRP EDFN DV ZHOO DV WKH WDUJHW LQVLGH ,Q WKLV ZD\ WKH SKDQWRP LV DEOH WR PRYH IRUZDUG DQG EDFNZDUG
SHULRGLFDOO\ 6LQFH WKH FRQWDFW VXUIDFH EHWZHHQ WKH GULYLQJ EDOORRQ DQG WKH SKDQWRP LV QRW IODW WKH GLUHFWLRQ RI









7KH UHVSLUDWRU\PRWLRQ VLPXODWRUZDV WKHQ XVHG WR KHOS FRQGXFW WKH+,)8 WUDFNLQJ H[SHULPHQW ),*85(
,QVWHDGRI FRQWUROOLQJ D+,)8 WUDQVGXFHU WR VRQLFDWH WKHSKDQWRP D ODVHU SHQZDV DWWDFKHGRQWR WKH VWDJHZKLFK
FRXOGPDNHWKHWUDFNLQJHIIHFWPRUHYLVXDOO\$WWKHVDPHWLPHWKHWDUJHWZDVFKDQJHGLQWRF\OLQGHUDQGSDUWRIWKH





















CC (mm) LR (mm) AP (mm) Cycle (s) Tissue speed during breathing
+XPDQ/LYHU     
6LPXODWRU 8SWR  XQNQRZQ WR FRQWUROODEOH
$WWKH&&GLUHFWLRQWKHVLPXODWRUFRXOGSURYLGHHQRXJKPRWLRQUDQJHOLNHUHDOKXPDQOLYHUDWWKH/5GLUHFWLRQ
WKHUDQJHSURYLGHGLVDOVRFRPSDUDEOHWRUHDOVLWXDWLRQ6LQFHWKHUHLVQRVSDFHDOORZDEOHDWWKH$3GLUHFWLRQIRUWKH
VLPXODWRUZH¶YHQRWPHDVXUHG WKHPRWLRQUDQJHDW WKLVGLUHFWLRQ7KHPRWLRQF\FOHVDQG WKHPRWLRQVSHHGRI WKH
VLPXODWRULVFRQWUROODEOHVRWKHVLPXODWRUFDQPLPLFNGLIIHUHQWOLYHUPRWLRQVSHHGFDXVHGE\EUHDWKXQGHUGLIIHUHQW
SDWLHQWVLWXDWLRQV
),*85( LVD IUDPHFDSWXUHRI WKHDFWXDO WUDFNLQJH[SHULPHQWYLGHRZKLFKVKRZV WKH WUDFNLQJHIIHFW ,Q WKH
H[SHULPHQWWKHODVHUSRLQWZDVFRQVLGHUHGDVWKH+,)8IRFDOSRLQWH[SHFWHGWREHORFNHGRQWKHWDUJHWDUHDZKHQ
WKHSKDQWRPZDVPRYLQJIRUWKDQGEDFN7KHODVHUEHDPZDVVKLQHGRQWRWKHVXUIDFHRIVSHFLDOO\SUHSDUHGSKDQWRP








IV. CONCLUSION AND DISCUSSION 
$QXOWUDVRXQGLPDJHSURFHVVLQJWHFKQLTXHIRUUHDOWLPH'WDUJHWPRWLRQWUDFNLQJDQGIHHGEDFNFRUUHFWLRQZDV
SURSRVHGDQGYDOLGDWHG7KH WUDFNLQJDOJRULWKPFRXOGFRSHZLWKGLIIHUHQW VKDSHRI WDUJHWDQGGHIRUPDWLRQGXULQJ
WUDFNLQJSURFHGXUH7RPLPLFWKHDFWXDOOLYHUPRYHPHQWFDXVHGE\KXPDQUHVSLUDWRU\D'PRWLRQVLPXODWRUEDVHG
RQ D PHGLFDO YHQWLODWRU ZDV GHVLJQHG DQG IDEULFDWHG 7KH FKDUDFWHULVWLFV RI WKH VLPXODWRU ZHUH WHVWHG DQG WKH
SDUDPHWHUV RI WKH EUHDWKLQJ PRWLRQ UDQJH DQG VSHHG FRXOG EH DGMXVWHG FRUUHVSRQGLQJ WR GLIIHUHQW H[SHULPHQW
GHPDQGV7KHPRWLRQFRUUHFWLRQVZHUHDSSOLHGLQQHDUUHDOWLPHZLWKWKHKHOSRID'DXWRVWDJHZKLFKVXSSRVHVWR
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